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GEC    KO 

The Team 

Prof. June C. Carroll, MD, 
CCFP, FCFP 

 
GEC-KO co-founder  

& co-director 
Family physician and 

clinician scientist 

Ms. Shawna Morrison, 
MS, CGC 

 
GEC-KO program 

manager 
Certified genetic 

counselor 

Prof. Judith E. Allanson, 
MB ChB, FRCP, FRCPC, 

FCCMG 
 

GEC-KO co-founder  
& co-director 

Retired clinical geneticist 



Challenges & Solutions to 
Implementation 

• Securing ongoing 
funding 

• Work with experts  

• Rely on volunteerism 
– Collaborating with topic experts on 

educational products  and  offering 
authorship 

• Form partnerships 
– Research grants that incorporate 

GEC-KO evaluation or product 
development 

Challenge Solutions 



Challenges & Solutions to 
Implementation 

• Advocating the value of 
genetics education to 
non-genetics health 
professionals when this is 
often not viewed as 
relevant as a stand alone 
subject 

• Integrate in existing well-
attended CE venues 

• Involve the health 
professional group in 
giving the seminar i.e. FP  

• Provide ongoing support 
with resources online and 
relationships with actual 
people 

Challenge Solutions 



Best Practices for Implementation 
– Use Program Logic Model 

• Provides clear and purposeful direction, and justification for 
activities 

– Be evidence-based 

– Keep resources up-to-date 

– Provide resources for point of care  

– Evaluate skills wherever possible 

– Integrate into existing education venues 

– Engage and listen to stakeholders 
• Be flexible, continuously evolve 

– Be visible and accessible 

 



Program Map 
*All arms relate to provision of genetic services 

Arm 2: Secondary care 
providers 

Provide care to patients 
who have been referred 
by primary care or 
other healthcare 
providers 

Arm 1: Primary care 
providers 

 
Provide care to patients 
at first contact with the 
healthcare system, 
including access, 
coordination,  
continuity and 
comprehensiveness of 
care as it relates to 
disorders with a genetic 
component 

Arm 3: Trainees  
 
 
 Undergraduate 

medicine 
 
 Postgraduate 

trainees of various 
disciplines 
 

Arm 4: The Public 

Description of goals, activities conducted and outcomes of program development 
and delivery will be provided specifically for each arm of the program (Gaff et al., 
2007 model) 



Primary care providers will: 
• Have awareness of and use: 

– Genomic educational resources. 
– GEC-KO – website and products. 
– Genomic services and tests. 

• Have appropriate genomic knowledge and skills/competencies and confidence in 
those. 

• Demonstrate appropriate behaviour/practice with regards to genomics in primary 
care. 

• Have well-informed attitudes toward the appropriate use of genomic tests and 
genetics services as related to their practice. 

 
GEC-KO (website and resources) will be considered as having high usefulness, utility, 
functionality and value. 
 
There will be evidence of improved:  
• Quality of care in genomic medicine. 
• Management of diseases with a genomic component. 
• Improved continuum of care from primary care to secondary care to specialist genetics 

care. 

 

Goals of Primary Care Arm 



Negotiation and planning 
 
Stakeholder identification and 
engagement 

– Policy makers 
– Genetic service providers 

 

Formative Evaluation 

Refinement of goals 
 

Awareness of education needs and preferences 



Genomic medicine in primary care: 
Survey Summary 

Family physicians have:  

 

 

 

An established role in genomic medicine and are optimistic 
about newer developments 

Limited confidence in genomic medicine competencies  

High interest in educational resources to enable practice  



Program Development & Implementation
 

 

 
• Component 1. Written resources 
• Component 2. e-Courses/Interactive web teaching 

& Case-based scenarios 
• Component 3. Point of Care (POC) Tools 
• Component 4. Website 
• Component 5. Models of genetic health service 

delivery in primary care 
*these are tentative components of the program to be modified based 

on findings from needs assessment 
 



Component 1: Written Resources 

Development 
• Topics, content and format determined 
• Informed by Needs Assessment/Literature 

search/Evidence base/Horizon scan of existing quality, 
evidenced based (when available) resources  

Formative evaluation 

Process evaluation 

Incorporate changes 
Review content 
 Content experts 
 Advisory board working group 
 Primary Care Provider representatives 

Implementation 
 Produce resources 
 Disseminate via Website 
 Advertise in journals 
 Conferences 

 

Improvement of products 
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www.geneticseducation.ca 

A library of resources to help integrate relevant 
genomic information into practice 
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on the run 
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Genetics Centres 

www.geneticseducation.ca 



• Contact information 

• Requisition 

• Referral criteria 

• Special instructions 

Genetics Centres 

www.geneticseducation.ca 



Education Modules 

• Learning modules on various genomic topics 

• Case-based learning 

• Can be used by educators to facilitate teaching or by 
individuals motivated to learn more about genomic topics 

www.geneticseducation.ca 



In-person Seminar Topics 

• General: 
– Familial hypercholesterolemia (2016) 

– Hereditary hemochromatosis (2013, 2014, 2015) 

– Alzheimer disease (2014, 2015) 

– Multiple sclerosis (2014, 2015) 

– Factor V Leiden (2014)  

– Autism, developmental delay, intellectual disability and Introduction to chromosomal microarray (2013, 
2014) 

–  Direct-to-Consumer genetic testing (2013, 2014, 2015, 2016) 

• Cancer: 
– Lynch syndrome (2013, 2014, 2015) 

– Hereditary breast and ovarian cancer syndrome (2015, 2016) 

• Cardiogenetics: 
– Hypertrophic cardiomyopathy (2014) 

– Long QT syndrome (2016) 

• Prenatal & preconception: 
– Non-invasive prenatal testing (NIPT/cfDNA) (2013, 2014) 

– NIPT with microdeletions (2015) 

– Prenatal chromosomal microarray (2015) 

– Expanded carrier screening (2016) 

– Consanguinity (2015) 

 



Short-term outcomes 

Provider Outcome 

• Change in awareness  

• Change in knowledge  

• Change in confidence in core genetics 
skills/competencies 

• Change in attitudes   

Program Outcome 
GEC-KO in common use by Ontario 
primary care providers. 
 

Summative evaluation 
Program Outcome  
Provider Outcome 

Success Criteria 
 What will we consider a significant 

improvement? 
 What will we do if we are 

unsuccessful? 



Evaluation 

In our research, we have evaluated our tools by 
assessing knowledge, confidence in core genetics skills, 
vignette management and reflective e-learning  
• Carroll JC, Wilson BJ, Allanson J et al., GenetiKit: a randomized controlled 

trial to enhance delivery of genetics services by family physicians. Fam 
Pract 2011  

• Carroll JC et al. Efficacy of an educational intervention on family 
physicians' risk assessment and management of colorectal cancer. J 
Community Genet 2014 

• Carroll JC, Grad R, Allanson J et al., The Gene Messenger Impact Project: 
An innovative Continuing Education Strategy for Primary Care Providers. 
JCEHP 2016  

What we have done 



Evaluation 

• Seminar evaluation 
– Usefulness of information, relevance 

– Impact on practice; change and improvement 

• Participation in research trials which incorporate our 
resources 

• Google and Piwik analytics  

What we are doing 



Evaluation 

• Evaluate skills 

– Chart audit for family history completeness 

– Audits of referrals to genetics and other specialist services 

– Audits of appropriateness/completeness of genetic tests 
ordered by primary care providers  

• Repeat our needs assessment survey (summative 

evaluation) 
– Improved knowledge, awareness, confidence in 

competencies, attitudes toward genomic medicine 

What we have yet to do 



Gaps where additional or modified 
training experiences would be helpful 
– Genomics education needs to be relevant and 

applicable to the learner’s practice (adult learning 
principles)  

– Resources need to be tailored to the learner’s 
needs not necessarily those perceived by the 
educator 

– Ongoing support and resources are needed to 
support a learner’s experience 

– Integration into the electronic health record with 
clinical decision support is needed 



Thank you! 

Questions? 

www.geneticseducation.ca 

 

Shawna Morrison 

morrison@cheo.on.ca 
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